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CLAIMS 



1 A polymer electrolyte fuel cell comprising: 

a membrane electrode assembly (26) comprising a polymer film (26A) and 
a pair of electrodes (26B, 26C) formed on both surfaces of the polymer film 
(26A); 

a downstream gas supply chax»e. (33, facing a specie elecWe (26C, of 
the pair of the electrodes (26B, 26C): 

an upstream gas supply channel (32, which suppUes a reacUon gas to the 
downstream gas supply channel (33, and is not facing the specific electrode 
(26C); and 

a partition wall (28A, which is made from a porous material, is arranged 
suhstantially parallel to the polymer fflm,26A,, and partitions the downstream 

gas supply channel (33) and the upstream gas supply chamiel (32,. 
2 The polymer electrolyte fuel cen as defined in Claim l.whe^in the upstream 
gas supply channel (32, comprises an upstream portion and a downstream 
portion, the downst«am gas supply channel (33, comprises an upstream 
portion and a downstream porUon. and the upstream gas supply channel ,32, 
and the downstream gas supply channel (33, are disposal to cause the upstream 

portion of the upstream gas supply channel (32, to overlap with the downstream 
portion of the downstream gas supply channel ,33,. with the parttUon waU 
,28A, being sandwiched therebetween, and to cause the downstream porUon of 

the upstream gas supply channel (32, to overlap with the upst^am portton of 
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1 v,«r.nel (33) with the partition waU (28A) being 
the downstream gas supply channeH33). wim 

sandwiched therebetween. 

3 polyn^er e«e fuel ceU as defined ^ C..r. X or Ca^ 2. where, 
fuel ceU further con.pr.ses a first plate ,2B, n.ade fron. a porous n^atertal, 
parttfon wall e2SA, ts fom^ed In the first plate ,28,. and the do^strean, 
gas supply Channel ,33, Is forced hetween the parttUon wall ,2SA, and the 
specific electrode (26C). 

4 The polymer electrolyte fuel cell as defined In Claln. 3, wherein the first 
p.ate ,28, further con^prlses the upstrea. gas supply channel ,32, which 
overlaps with the downstream gas supply channel ,33,. with the partlUon wall 
(28A) being sandwiched therebetween. 

S .hepo.yn.erelectrolytefue.ce.lasdeflnedlnClalm4,where.nthepart.tlon 

.all ,28A, further con.pr.ses a through hole ,34, which supplies the reaction 

1 v,cr,«*»l (32) to the downstream gas supply 
gas in the upstream gas supply channel (32) tn 

channel (33). 

e .^e polyn^er electrolyte fuel cell as defined In Claln. 4. whereU. the first 
piate ,28, comprises a plurality of nhs ,32A, which separate a flow of the 
reacuon gas In the upstream gas supply channel ,32, Into . plurality of 

reacuon gas In the downstream gas supply channel ,33, Into a pluraUty of 
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7 The polymer electrolyte fuel cell as defined in Claim 4, wherein the first 
plate (28, further comprises a pair of Jetties (32A, which guide a flow of the 
taction gas in the upstream gas supply cham^el (32, into a suhstantiaUy 
S-shape. and a pair of Jetties (33A, which guide a flow of the reacUon gas in 
the downstream gas supply chamiel ,33, into a subst^tially S-shape. 

8 The polymer electrolyte fuel cell as defined m Claim 3, wherein the pair of 
electrodes comprise (26B. 26C, an anode (26B, and a cathode (26C,, the 
specific electrode (26C, comprises the cathode (260,. and the fUel cell further 
comprises a second plate ,27, made f.om a non-porous material, the second 
plate ,27, comprising a« anode gas supply channel ,31, which faces the anode 
(26B). 

9 The polymer electrolyte fuel cell as defined in Claim 8. wherein the fuel ceU 
ft^rthercomprisesathlrd plate ,30, made fromanon-porous material, and the 

third plate ,30, comprises a coolar^t supply channel ,29, facing the second 

plate (27). 

10 The polymer electrolyte fuel ceU as defined in Claim 8. wherein the second 
plate (27, comprises a coolant supply channel (29, which is partiUoned from 
the anode gas supply channel (31). 
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11. -me polymer electrolyte fuel cell as defined m Claim 8. wherein the fuel 
ceU is laminated with a second polymer electrolyte fuel ceU having an identical 
structure, and further comprtses a separator ,43, made from a material which 
does not permeate the coolant and the cathode gas, the separator (43, being 
interposed between the first plate ,28, of the first fuel ceU and the second 
plate (27) of the second fuel cell. 

12. TT^e polymer electrolyte fuel ceU as defined in Claim 8. wherein the fuel 
ceU further comprises a third plate ,30, which is made from a non-porous 
material and is located on the side of the first plate ,28, opposite to the 
cathode ,26C,, and the upstream gas supply cham^el (32, is formed in the 
third plate (30). 

13. Tlxe polymer electrolyte fuel cel. as defined in Claim 12, wherein the third 
plate (30, further comprises a coolant supply channel ,29, which is partitioned 
from the upstream gas supply chamiel (32). 

14 Tl>e polymer electrolyte fuel cell as defined in Claim 8, wherein the fuel 
cell is laminated with a second polymer electrolyte fuel cell having an identical 
structure, the second plate ,27, of the f^st fuel ceU comprises the upstream 
gas supply channel (32, and a coolant channel (29, which are partitioned ftom 
each other while facing the parUtion wall ,28A) of the first plate (28, of the 
second fuel ceU, and the partiUon wall (28A) of the second fuel cell comprises 
an impermeable portion ,44, which is formed of impregnated resin to prevent a 



coolant from permeating. 
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15. -me polymer electrolyte fuel cell as defined in Claim 8, wherein the fuel 
cell IS laminated with a second polymer electrolyte fuel ceU having an identical 
structure, the second plate (27) of the first fuel ceU comprises the upstream 
gas supply —el (32) and a coolant supply channel (29) which axe parUtloned 
from each other while facing the parUUon waU (28A) of the first plate (28) of 
the second fuel ceU. and the first plate (27) of the second fi.el cell comprises a 
porous potion made of a porous material and facing the upstream gas supply 
channel (32) of the first fuel cell, and a non-porous portion made of a 
non-porous material and facing the coolant supply cham>el (29) of the first 



fuel cell. 



16. Tlie polymer electrolyte fuel cell as defined in Claim 3. wherein the fuel 
cell is laminated with other fuel cells of an identical structure, the first plate 
(28) further comprises a first through hole (17) which consUtutes an inlet 
n^ifold for distributing the cathode gas to the upstream gas supply chamxel 
(32) of each fuel ceU, a second through hole (18) which constitutes an outlet 
manifold for collecUng the cathode gas from the downstream gas supply 
channel (33) of each fuel cell, and an impermeable layer (100) formed on an 
toner circumferential surface of the first through hole (17) and the second 
through hole (18) and on an outer circumferential surface of the first plate 
(28). the impermeable layer (100) funcUoning to prevent the reaction gas from 
permeating into the first plate (28). 
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17. Tl>e polymer electrolyte ftxel cell as defined in Claim 16, wherein a cross 
sectional surface area of the second through hole (18) is set larger than a 
cross sectional surface area of the first through hole (17). 

18. A power generation device comprising: 

a fuel cell stack (1) in which a plurality of polymer electrolyte fuel cells 
are laminated, each of the fuel ceUs comprising a membrane electrode assembly 
(26) comprising a polymer film (26A) and a pair of electrodes (26B, 26C) 
formed on both surfaces of the polymer film (26A). a downstream gas supply 
channel (33) facing a specific electrode (26C) of the pair of the electrodes (26B, 
26C), an upstream gas supply chamiel (32) which supplies a reaction gas to 
the downstream gas supply channel (33). and is not facing the specific electrode 
(26C), and a partition wall (28A) which is made from a porous material. Is 
arranged substantially paraUel to the polymer film (26A), and parUtions the 
downstream gas supply channel (33) and the upstream gas supply channel 
,32), the fi,el ceU stack ,1) comprising a flr.t inlet manifold (17) which distributes 
the reaction gas to the upstream gas supply channel (32) of each of the fuel 
cells, a first outiet manifold (18) which collects the reaction gas from the 
downstream gas supply channel (33) of each of the fuel ceUs. a .econd ouUet 
manifold (36) which collects the reaction gas of the upstream gas supply 
channel (32) of each of the fuel cells, and a second inlet mamfold (37) which 
distributes the reaction gas to the downstream gas supply channel (33) of 
each of the fuel ceUs: and 
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a blower (38) which forcibly supplies the reacUon gas collected by the 
second outiet manifold (36) to the second Inlet manifold (37). 

19, -me power generation device as defined in Claim 18. wherein the device 
further comprises a f^t external pipe (39A) which connects the second ouUet 
manifold (36) and the blower (38). and a second external pipe (39B) which 
connects the blower (38) and the second mlet manifold (37). one of the first 
exterr^al pipe (39A) and the second external pipe (39B) being covered by a 
thermal insulation material. 

20. The power generation device as defined in Claim 19. wherein the device 
further composes a pressure regulating valve (19) which regulates a pressure 
of the reaction gas fiowlng out from the first ouUet manifold (18). 

21. The power generation device as defmed In Claim 20. wherein the device 
further comprises a second pressure regulating valve (40) which regulates a 
pressure of the reaction gas suppUed to the first inlet manifold (17). 

22. The power generation device as defined In Claim 21. wherein the device 
further comprises a sensor (56) which detects a power generation load on the 
fuel ceU stack (1). and a programmable controller (41) programmed to control 
an opening of the second pressure regulating vah,e (40) according to the power 
generation load to maintain a pressure difference between the downstream gas 
supply chamiel (33) and the upstream gas supply channel (32) constant (S5). 
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23. The power generaUon device as defined In Claim 22. wherein the device 
further comprises a first cutoff valve (47) which cuts off a flow of the reaction 
gas in the second external pipe (39B), a second cutoff valve (49) which discharges 
the reaction gas sent out by the blower (38) to the ambient atmosphere, and a 
main switch (51) which commands to start and stop operation of the fuel ceU 
stack (1). and the controUer (41) is further programmed to operate the blower 
(38) in a state where the first pressure regulating valve (19), the second 
pressure regulating valve (40), and the first cutoff valve (47) are all closed and 
the second cutoff valve (49) Is opened, over a predetennlned time period when 
the main switch (51) has commanded to stop operation of the fuel ceU stack 
(1) (S8). 

24. The power generation device as defined in Claim 23, wherein the device 
ft^rther comprises a third cutoff valve (53) which suppUes the reaction gas to 
the blower (38) without passing through the upstream gas supply channel 
(32). 

25. THe power generation device as defined in any one of Claim 19 through 
Claim 24. wherein the device further comprises a Uquid water trap (50) which 
traps Uquid state moisture in the reaction gas which has flown out firom the 
second ouUet manifold (36) to the first external pipe (39A). 



